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The purpose of this paper is to put in brief and concise form 
such information regarding the cost of installing and main 
taining manual training as part of a school curriculum as may 
be of interest and help to a superintendent or other school official 
in facing this problem. 

The theory and practice of hand work in the school has al 
ready been discussed in a special issue of the TEACHERS Col 
LEGE Recorp, Vol. 1, No. 5. The factor of cost is the only ele- 
ment that falls within the province of this paper. This factor 
is one of primary importance and is frequently the rock upon 
which the intention to introduce Manual Training into a school 
system is wrecked. 

It is proposed herein to give definite data as far as is prac 
ticable as to the cost of Manual Training in each of the grades 
and the four vears of the high school \n endeavor will be 
made to make this information of a kind applicable to varying 
conditions of school work. It will be appreciated, however, that 
Manual Training in the grades is not a clearly defined quantity 

It may almost be said to vary directly with the number of 
cities and towns wherein Manual Training is a part of the curric 
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ulum. At present the practice of Manual Training is happily 
progressing from the state of fixed self-contained courses in 
different media, aiming purely at proficiency in certain processes 
to the freer use of hand work as an expression of the various 
school interests and needs. 
lor such work it is evidently far more difficult to render 
an estimate of expense than for the older conditions, and the 
best that can be done is to analyze as far as possible the data of 
costs upon the basis of various materials and processes and leave 
to the reader the task of making the necessarv deductions. 
The lack of uniformity in Manual Training practice, 
present time, is especially true in the lowest grades. 
stages of the elementary school, and particularl: 
school, the character of the work becomes more and more 
form, both as to processes and actual undertakings. 


This is in part due to the historic development of tl 


ject in our country Logical development and 


seem to demand the primary introduction 
kindergarten and its gradual incorporation 
grades until the high school is reached ‘his, however, 


most the reverse of the actual fact. Hand work did indeed make 
an early appearance in the kindergarten, but its arrival in the 
public schools was in the high school field, and from this point 
it has worked gradually downwards in the grades bearing gen 
erally strong evidences of the original influences 

The character of the early work done in the high schools, 
which has persisted to the present time in only a slightly modi 
fied form, was very greatly influenced by the recently organized 
shop work courses of certain engineering schools. In these 
courses a quite uniform school of instruction had been developed 
involving joinery, turning and pattern-making in wood, followed 
by forging and foundry work and finally by machine work 
When the first Manual Training High schools were organized 
their manual training work was patterned in general character 
and even in detail upon these courses, and in the rapid spread 
of such schools this general scheme has remained substantially 
unchanged 

The more recent introduction of Manual Training into the 
regular high school has, however, resulted in modifications in 


the general plan. This is partly traceable to the lesser propor 
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tion of the school time allotted to shop work, partly to the atti- 
tude maintained towards the subject, and sometimes to the lack 
of sufficient funds to completely equip a full set of shops. The 
plan in such schools is naturally to expand simpier elements over 
more time and to omit the later and more expensive branches 
[In the elementary school the practice of bench work in wood 
quite generally prevails in the eighth and seventh grades. This 
work is also of a quite definite character, and its acceptance 
as the best adapted branch of hand work for the boys of 
the two upper grades of the grammar school seems assured 
Below the seventh grade the variations in practice begin to 
In some schools the inclination is to begin bench 


work in the sixth and even in the fifth grade The trend of 


the larger number of cases appears, however, to be to intro 
duce into the sixth and fifth grades wood work not requiring 
benches and a separate laboratory equipment. This kind of 


work is very commonly known as knife work or whittling. Work 
in cardboard is often found in the next lower grades; say, the 
his work is actually carried on, in some 
schools, in any or all of the grades from the second to the sev 
enth. Work in bent tron (often called Venetian iron work) is 
frequently used in the fifth and fourth grades. In the first three 


grades are found clay modeling, paper folding, weaving and sew 


ing, more or less correlated with the other studies of these grades 
The accompanying Table A was compiled chief from 

data turnished by the various schools in answer to requests made 
hem bv lette1 he table shows the manual training subjects 


given in each of the grades and in each of the hi 


uimerated 


] ] ; oF ] 7 1) +] ] . ; 
3 Phe division of the elementary school cours¢ 
, ferent parts of the country Schools with seven, eight, and nine 
year . irce t , t } 4; ] tal] th ; 
ear courses are represented in the table. In the high schools 
- al 1 , ie 
both three and four-year courses are represented Phe table 


is arranged so as to show at a glance the prevailing subject 


taught in any one vear and to afford an opportunity of com 


parison In the subsequent consideration of subjects taught in 
the various grades the basis assumed is that of eight-vear 


elementary course and a four-vear high school course 
\ somewhat complete bibliography of books on the methods 


and practice of Manual Training will be found below 
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\ll such general items as teachers’ desks, chairs, and black 
boards have for convenience been omitted from the following 


-_ 
schedules 


ELEMENTARY 


Manual trai the first grad is generally 


carried on in 1 regular class room, ler the instruction of the 


1 


a nominal cost 


nodeling in clay, construction in paper, 


+] merarvat material Thi : rile 3 20 
Witih Various ATCT1als Nis WOTK 18S a 


Instances at an xpenditure of ul vo cents 


\ 


s that amount and even 
management the cost 


| oi 
S l ; ils 111 \\ Tk 


resent 
| 


gh school 
and 
washing 
per pupil m 
ns have been Trails 
sustained b 


, , 
ne schools 

\ rking tl kd or prenarine ne 7 

WOrKING I OIG OF preparing new ck 


Is generally too severe he borne by 


‘her and must be provided by the janitor or some 


lf the children are permitted to retain their work 


cost Of material Mav increase to perhaps fifteen cents per pupil 


and upwards 

lhe clay may be handled on a small board, a slate, a piece 
of enamelled cloth, or on a piece of common Manilla paper that 
is thrown away after use. During the first two vears the clay 
is generally worked by the hands alone. For the third vear a 
simple modeling tool, costing about six cents, is commonly in 


troduced. There are various substitutes for clay upon the 
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market, but their common objection is their cost. Composite clay 
costs twenty cents per pound; Plastilina thirty cents per pound 


Paper pulp has been used as a substitute. The following quota 


tion, from the instructions issued by the Manual Trainmg Depart- 


ment of the Elementary Public Schools of Chicago, may be of 
interest here: “ Paper pulp is a substance which any one can 
] 


use in place of clay...for modeling 


is so clean and pleasant to work, 


has not been more generally applied in 


constructive worl lo make pulp of papier mache, tear any 

waste paper (newspaper or writing paper will do) into pieces 

not more than one inch square. Fill a bucket with thes 

paper and pour over it about a gallon of 
soak for five or six hours and 

mass Of wet paper 

it and thus tearing the 


end otat minute 


making 
in paper work at thi 
ipmet used 
school, cost 
equipment is usec 
school work, the cost per pupil for equipment is 
uch smaller figure. This method of duplicating 


with advantage 


1 ' 
| 


ngle equipment may be practiced 
on the score of economy even to the extent of having an entire 
manual training outfit carried from grade room to grade room 

Varying practice in just such points as the above undoubt 
edly accounts to a degree for the discrepancy in the cost of equip- 


ment and maintenance as furnished by different schools 
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lhe cost of supplies for paper construction is small. Thin 
paper, plain or colored, cut to the required size, is generally 
used at first. Later heavier paper, such as Manilla and cover 
paper, is introduced. These papers may be purchased at the 
follow ing prices : 





Manilla paper, 80 pounds, 22” x 28” $1.25 per 100 sheets 
‘“ ‘ 35 ‘ 24” x 38” <0 
Cover = 50 7 22" xz" 1.10 


Colored coated paper, thin, 6” 





White paste, obtainable in tubes, or, more cheaply, in glass 


jars, is used in joining thin paper, and liquid glue for thicker 
















papers and cardboard. 


WEAVING, In various forms typical of primitive textile and 


hbasketryv processes, is beginning to appear in many schools. The 
‘ a] a) d 
materials most used are, strips of colored paper, varn, rags, ratfia, 





erass and reeds 


Colored papel see ib Cc 

Yarn — Cotton 7 cents per pound upwards 
Wool 40 

Raffia from 15 cents to 20 cents per pound 

Reeds from 40 cents per pound for No. 6 (' inch in 





diameter), to 60 cents per pound for No. 2 


Corp Work Macrame cord costs from 25 cents per pound 


upwards, or 30 cents per skein 








SEWING is often represented in a number of the grade 
classes and also in the high school. In the earlier grades it ts 


generally given to both girls and boys, and later to girls alone 












30 scissors, (a $1 10, pet dozen $2 75 
30 thimbles, Nos. 5, 6, 7, and 8, (@ 30 cents, per dozen 75 
3 emery cushions 15 








Fotal cost of equipment $2.65 
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Maintenance. Miss Jessie Patterson, in an article in the 
Outlook, after describing a course in sewing, writes as follows 
regarding the cost of maintenance: 

“It is very difficult to give an estimate of the cost per 
child for a course in sewing. The actual cost for materials 
required for the course in plain sewing, which is given above, is 
thirty cents, allowing nothing for waste. Pratt Institute allows 
about twenty cents for each pupil. This covers the course in 
hand sewing for six grades, twelve lessons in each grade of 
two hours in length, and includes all the materials used for the 
various exercises lfeachers College, five grades, ten cents a 
vear, one lesson a week of one hour and twenty minutes 
allowance in the public schools of Brooklyn for ten month 


1 
} 


lesson of one hour each week (in addition to the plant of 


sors, emeries, etc. ), welve to fifteen cents per child 


York, six cents a vear, in four grades, one hour ea 
Philadelphi . where ft le “ach eo] 
Mlwiacic pia, SIX a . Where Two lessons eacn Week, 


~ 


five minutes each, are given in primary schools, and one eac! 


week of one hour in grammar schools. Washington, fourteen 
and a hal including implements, ete.. as well as 
rials), one lesson a week of one hour and a half is given 


ton, two and a half cents are allowed, and the course of 


requires that in three classes of the grammar grades 


shall be given for two hours each week \linneapolt 


Cleveland, five and a half cents 

children bring material from home.” 
he concluding line in the above paragraph sugg 
important r in the consideration of the cost per pupil for 
sewing 

important question here as in all other work is 

work consists in copying a set of models or in the 


‘f sewing in natural relations to the school interests 


\ detailed statement of the kind, amount, and cost of the 


t 


materials actually used in the work in sewing, cor 
basketrv by the pi | the Horace Mann School in the first 


1 


second, third, sixth, and seventh grades during the school vear 


of 1goo0-o1 is here given This work was closely correlated with 


other studies, especially with nature study, reading and history 
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ng: 13: 173-1 
53, 56, parts, 57 
156, 103, 105, 112: 6! 
9, 13: I-19, 14: | 
25-55, 54, 56: 
ts, 112: 24-54, 122: 7-27, 129, 145. 
rt 72, 28: 


1, 143. 

Plaitiu 

74, 144. 

5, 37, 67, 82, or, 144, 148. 
Sewing ’ 


see Dave 


CARDBOARD 1S a common 


and fifth grades. The work 


‘lass room under the direction 
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Fig. 2. Bent Iron Work in Special Room with Simple Equipment, 
Butfalo, N.Y. 


| VWaintenance 


Cardboard 120 pounds to 500 sheets, 22 x 28, 90 cents per 100 sheets 


140 pounds to 500 sheets, 22 x 28, $1.00 per 100 sheets 





Cover-paper 120 pounds 22 x 28 $2.64 per 100 sheets 


j 1 


Straw-board: 26 x 38, $1.10 per bundle 


4 Press-board (red): 80 pounds to 144 sheets, 24 x 32, 65 cts. per doz. sheets 
Cost per pupil for cardboard work in the schools of Detr mt 1s ibout 
Oo cents 


Bibliography.— 9, 13: 48-78, 17: 24-34, 22: 55-67, 27: parts, 29: 32-5 
107-145, 36: 23-31, 45: 38-76, 55, 56: 205-229, 65, 76: 138-178, 199-222, 
: 81-94, 88: 84-838, 96: 34-47, 102, 112: 54-60, 118: 33-41, 122: 27-117, 136 
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Bent IRON Work is also carried on in the fourth and fifth 
grades. As in all the earlier grade work, it is usually operated in 


the school room by the class teacher. 


Equipment f class of thirty pupils 


30 flat-nose pliers ( $2.30 


3 
30 round nose pliers a $2 20 


' 


15 pairs snips (a go cents 


30 rulers 











Simple Wood Work with Knife 
mM. We 


,-Inch 
Black 
20 pencil 


maintenance 


upil, about 
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13: 149-162, 14, Part III, 29: 85-96, 32: 183-209, 36: 31-39, 45: 108-116, 56, 
parts, 88: 100-103. 


WHITTLING, OR THIN Woop Work, is frequently carried 
on in the fourth and fifth grades. Both thin and thick woods are 
used with the knife as the sole cutting tool. The work is often 
conducted by the regular teacher in the regular class room. The 
desk tops may be protected by especially designed desk covers. 
\ cabinet for the storage of these trays must be provided. It may 
be mounted on castors to permit of its being moved from room to 
room. The desk cover, however, and consequently the cabinet, 


] 


may be dispensed with, thus red 


iucing considerably the cost of 


equipment. 


] wit 7 § 
=) +1 » - ’ ~ 
30 Siovd Knives (qd 94.05 per dozen SIO 
30 s( es SL.58 ‘ )5 
30 compasses $1.00 pr 2.5 
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\ neat box, containing an outfit for a class of twenty in 


whittling, can be purchased from dealers in manual training 


supplies. The outfit contains twenty each of the following: rule, 
pencil, compass, sand-paper block, try-square, and knife, and 
also a chart of models. The retail price is $15.00 

\ chest containing the following general tools and supplies 
retails at $750: saw, oil-stone, 2 honing strops, 6 auger bit 
gimlets, hatchet, oil can, and 2 quires of sandpaper. The abov 


prices are subject to discount 
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Bencu Work tN Woop.—Seventh and eighth grades. Up to 
this point the question of the cost of equipment has not been 
a serious one, nor one acting as a factor to give pause to the 
introduction of manual training. Beginning with the bench work 
in wood and contétnuing through the high school work, the cost 
of the initial equipment becomes a matter of much moment and 
deserving of considerable thought and study. Specially fitted-up 
rooms have now become a necessity, as have also special teach- 
ers. The following estimate on equipment is based on the 
assumed possession of an empty room, or rooms, to be com- 
pletely equipped for the intended purpose. 

For working in wood provision must be made for the stor- 
age of lumber either in the form of boards, or cut to sizes for class 
use, or both. If the lumber is purchased in the rough and a 
considerable amount is required it is desirable that a circular saw 
be provided for cutting the lumber into sizes suitable for class 
use. Power in this case will be required to run the saw. If 
the bench work is done upon a limited scale the lumber may be 
purchased cut in suitable sizes and then stored on shelves or 
pigeon holes. Storage facilities for unfinished work of pupils 
must be provided either in the form of a group of pigeonholes 
or a compartment in the bench. A panel or cupboard to hold the 
general tools arranged at some convenient point should be pro 
vided. It is desirable that there should also be some arrange 
ment for disposing of shop clothes of the pupils, and facilities 
for washing up. 

There is a variety of work benches on the market specially 
designed for manual training schools and ranging in price from 
$5.50 to $12.00. Types of these benches are shown in the 
illustrations on the opposite page 

Simple benches to accommodate four or more boys at 
each bench can be made by a carpenter at a_ considerable 
reduction from the above figures. Such benches, although 
entirely practicable, are open to the objections that they are not 
as strongly constructed as the single framed benches and do not 
last as long, that the workers are liable to interefere with each 
other, and that adequate passage ways for the movements of 


the class and teacher are less easily secured 
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Equipment for a class of twenty-four pupils 


24 benches ( $5.50 to $12.00 each 
lools for each bench: 

(Prices quoted are net cost per two dozen 
Rule, 2-foot, 2-fold, Stephens’ No. 2 
Sloyd knife, blade 2'3 inches 
Marking gauge. Stanley's No. 65 
Cry-square, 6 inch 
Firmer chisel, '4 inch 

8 
Rip saw, & points, Disston’s 
Back saw, 10 inches, Disst 
Jack plane, Bailey’s No. 5 
Block plane, Stanley's No 
Spoke-shave, Stanley's No 
Bench hook, wood 
brush 
Drawing kit, Bradley's No 


$144.96 
nch equipment 
$12.00 


0.04 
$18.04 
General 1 


Che attempt has been made to arrange the following list of 
general tools in the order of their importance and desirability, 
so that, when necessary, curtailment may be made with least 
danger of impairing the efficiency of the equipment. 
ut saws, 10 points, Disston’s 


2 cToss-C 


12 hammers, Maydole No. 13 or Hammond's 


12 bit braces, 6” or _” sweep, Barber's 


12 auger bits, 4”, Russell Jennings 


3 centre 
6 drill 

3 2 
6 countersinks, 4”, Rose’ 


12 screwdrivers 





isels, 
veining tools, 
turning saws, 14” x 4%” 


compasses (with pencil attached ) 


} “¢ - ~] . 
hand screws, or iron clamps 


of full general tool outfit 
consisting of teacher's work bench 


1 platform and benches for Seats 
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shelving for storage of stock, and pigeon-holes 







or lockers for storage of work $40 to 100.00 
Benches, as above $132 to 288.00 
, 

Bench tools, as above 1.44.90 






General tools, as above 







ot 





equipment 








Sa 


ame rte 





The above figures represent comprehensive and thoroughly 


efficient equipments \s an illustration of what may be done 





towards introducing woodworking upon a thoroughly healthy 






: basis with very little expenditure, the following quotations are 





made trom the 21st Annual Report of the School District No. 3, 














{ : Sterling, Illinois: 

Ea di! lhe tables which had done duty in the science room of the 
eT} old Sterling High School made excellent work benches, and as 
a, ; soon as the fire-escape was completed sufficiently to allow us to 
BR et use the third floor for school purposes without violating the State 





law, instruction in the new department was begun 







a Vhroughout the vear the seventh and eighth grades of both 
ta schools have had regular instruction, one hour per week forty 
: boys and thirty-four girls have taken the course. The initial ex- 






pense in setting these pupils to work, including eight dozen slovd 






knives, four dozen try-squares, four dozen coping saws, one rip 






saw, two mitre-boxes and whitewood lumber was $46.78. The 






additional expense to carry the work through the vear was about 






$38.00, making the total expense about $84.78. 






In Mav of this vear, the girls of the two schools gave a 







a ‘Girls’ Program’ as a sequel to the * Bovs’ Program,” which 
a { netted $28.45, and this was followed by a‘ Primary Program” 
we which netted $26.50, both of which amounts were turned over to 
ae the treasurer of the fund. We have thus raised for manual train 





ing purposes by public exercises $103.14, of which $84.78 has 





1 


been expended This expenses does not include $15.00 which the 






Board has paid for one dozen vises, nor the lumber for a dozen 





work benches 





‘Of this material which the Board purchased for work 





benches, the boys of Lincoln school have made, out of school 


hours five benches, and enough material is on hand for seven 







more benches. The boys made these benches entirely themselves 





and they would be pleased to have the Board test the * plumbness ° 








The 


squareness - 


and 


fitness to n a young 


| very n 


toa 


Cess 
the total expense of condt 
training was | 
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TOOLS and 


amount 1 In 


york.” 


| ; ] 
ad aditce Lhe ( 


ot lumber 


Ipon the cost 

' 

the wear o1 
hi 


lifferent 


) tools, and 


kind otf stock 


SECTIONS 


s to be planed and 


ot t | 


he 


Economics 


with which they stand in 


less than $110.00, and 


.1 
penchnes, 


st of 


here are other items 


+ thea 


of Manual Training 


the world and their 


workman’s needs. 
uch regret that at the present writing | have not a 
the bills above mentioned, but | am safe in saving that 


icting our first vear’s work in manual 


the greater portion of this 


and thus available for 


' 
’ 


maintenance is largely dependent 


as hardware and 


depreciation, but the chief item is that of 


used as well as its cost varies greatly 


It is desirable that all lum 


Che 


\lann 


( ountry 


and free from knots 


used at the Horace 


sawed to sizes for the class 


mac to the above ligures ot about 


of maintenance of all shop 


cost 


benches, and other fixtures 


vears and an 


seem to indicate that 10 per cent. 1s 
his factor In many cases the loss 


‘low this proportion 


to ascertain the cost per pupil for materials 


irk, the following table has been compiled. It 


ll be noticed that there 


given: from 21 cts. in Los 


is that of the seventh and 


t 


exists a very wide range in the costs 


Angeles to $2.35 in Chicago. The work 


eighth grades 
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No.of Cost per 
pupils pupil. 
Cleveland, O goo 25 
Toledo, O. : 1095 68 
Springfield, Ill ‘ 40 
Chicago, Ill 4231 
Minneapolis, Minn 1108 
Carthage, Mo 60 
Los Angeles, Cal 2005 
Columbus, Ga 200 
Hampton N. & A. Inst 
Homestead, Pa 
Baltimore Polytechnic Institute 
Carlstadt, N. J 
Montclair, N. J 
Newark, N. J 
Red Bank, N. J 
Concord, Mass 
serkeley School, N Y 
Milton, Mass 
Natick, Mass 
Lewiston, Me 


\verage cost per pupil 


10% depreciation on equipment $45.60 to 79 


An efficient and economical provision for manual training 
equipment in the upper grammar grades is the establishment of 
manual training centres. These centres may consist of either 
one or two rooms in a school building or a separate building 
erected solely for manual training. The centre accommodates 
the pupils of a district comprised within a certain radius. In 
such an arrangement the manual training work is_ usually 
placed either during the first or last period of the school 
session, thereby causing a minimum loss of time in going and 
coming between the regular school and the manual training shop 
For example, a pupil enrolled for the first morning period would 
report for manual training at nine o'clock, the same as at his 


regular class room. He then loses only the time required to 


make the journey back to his regular school after he has had 
his work in manual training. Again, the boy having manual 
training during the last morning period goes direct to his home, 
thereby losing only the time required to reach the manual train 
ing school. 
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Wade Park Manual Training Centre, Cleveland, Ohio 
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A type of center installed in a special building is found in 
the Wade Park Manual Training School, of Cleveland, Ohio, an 


illustration and plan of which is shown in Fig. 7. 
The cost of the building and equipment is given below: 


Building, including mason and cut-stone work, car 
penter work, painting, glazing, plumbing, gasfitting, 
sewers, heating and ventilating, galvanized iron work, 
tin and slate roofing, blackboards, and all extra work 
on building 
27 benches 
Pools 
52 stools 
7 cooking school tables 
Case for dishes 
5 cases for caps and aprons 
Dishes 47. 
Gas and coal ranges 44.75 
loweling, etc 9.08 
Office desk 8.75 
6 chairs 6.00 
2 teacher's tables 9.00 


Sundries, estimated at 30.00 


$5,185.98 


The building is equipped to accommodate from 600 to 700 
beys and girls, under the direction of two teachers. The pupils 
are divided into thirty classes, fifteen classes in wood work and 
fifteen in cooking. Each class works one period of one and 
one-half hours each week. 

The cost of supplies, wood, drawing-paper, cooking ma 


terials, etc., averages about twenty-five cents per pupil per week. 


HIGH SCHOOL 


lhe first-year class in the high schools requires much the 
same equipment as above and usually does the same general line 


of work, though more advanced in character. The cost per pupil 


for maintenance appears to be about $1.00 as will be seen from 


the following list: 





The Economics of Manual Training 





Wood Turning Equipment, Pratt Institute, Brooklyn, N. \ 


Demonstration Theatre, Mechanic Arts High School, 


Boston, Mass. 
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No.of Cost per 

pupils pupil. 
Pratt Institute 96 1.00 
Lewis 2 48 1.00 
Concord, Mass. 1.00 
Natick, Mass. , 60 
Indianapolis, Ind 135 10 
Champaign, III 75 40 


Binghamton, N. Y 110 40 
Bibliography. —1, 3, 4: 9-30, 8, 10, 17: 34-48, 22: 75-85, 26, 31, 34, 41, 
42, 45: 77-108, 46, 47, 48, 58, 59, 64, 68, 69, 74: 1-172, 80, 83, 85, 86: parts, 
87, 88: 98-100, 103-109, 126-131, 93: parts, 94, 96: 31-91, 98, 99, 100, ror, 
106, 107, 112: Book II, 29-54, 113, 114, 118, 119, 120, 121: 116-197, 122, 123, 
124, 125, 133, 134: parts, 135, 138, 16 Plates, 139, 140, 141, 145, 147, 152, 154: 
{ 30-147, 255, 256, 155, 156. 


Woop TURNING AND PATTERN MAKING is generally intro- 


duced in the second year of the high school course. In addition 
to the joinery equipment, lathes and lathe tools are required. We 
are here confronted with a large item of expense not heretofore 
met with; that of power. This may be furnished either by an 
engine on the premises supplying power direct or through a 
dynamo and motors, or it may be furnished through motors driven 
from an outside supply of current. An eight-horse power, ver- 
tical, automatic cut-off engine costs about $200. A seven and 
one-half horse power electric motor costs about $250. Shafting, 
pulleys, couplings, hangers, of which more or less are required 
according to conditions, may be calculated at fifty per cent. less 
than list prices as given in the catalogue of a reliable dealer. 
Belting costs about eight cents per inch foot 


A comprehensive tool equipment for each lathe is as follows: 


Turning gouges, % inch and % inch 
Flat turning chisels, °/is inch and 4% inch 
Round-nose chisels, °*/is inch and 5 inch 
Square chisels, 4 inch and 1 inch 
Parting tool, */. inch 

Paring gouges, % inch and 1 inch 
Washita oil-stone 

aa slip stone 
Pair 6-inch calipers 
Oil can 

Dust brush 

Rule 


otal cost of tools for each lathe 





di 
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24 sets ot tools ( $5.02 


$ 120.48 
24 lathes @ $45 


1080.00 


Pulleys (estimated ) 60.00 


Belting (estimated ) 90.00 


Shafting, hangers and couplings (estimated ) 100.00 


Cost of addition to joinery equipment $1450.48 
A power-driven band saw can be had for $65.00, or a toot- 

power jig-saw for $20.00. If a circular saw is added to the 

equipment for use in cutting up stock its cost would be about 


Cree 
$175.00. 


Foundry Equipment, Pratt Institute, Brooklyn, N. \ 


Maintenac ce 


Returns from eleven schools give an average 


of $1.62 per pupil as the cost of material, 10% loss and deprecia- 
tion of equipment, $143.55. 


Bibliograpays 4: parts, 17: 48-51, 40, 50: 179-214, 86: parts, 88: 131-132 


96: 92-102, 122: 199-241, 138: 14 plates. 


FouNpRY WorK sometimes occupies part of either the second 
or third vear of the high school course. It requires a special 
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room, preferably situated in the basement. The estimate fur- 
nished below is for an inexpensive equipment. With this equip- 
ment castings may be made in white metal or lead. Where prac- 
ticable a brass melting furnace may be added to this equipment, 
thus allowing for castings in brass or bronze. A more complete 
equipment, capable of furnishing castings in iron would require 
a cupola, with its accessories: an expensive and generally im- 


practicable installation 


Equipment for class 


White metal furnace and blower 538.00 
Core oven . ‘ 50.00 
24 sand troughs 72.00 
24 small flasks ; ; 15.00 
Ladles, skimmers, ete 10.00 
Sand bins and shelves 30.00 

24 student sets consisting of: Rawhide mallet, 4-inch trowel 

inch Yankee slicker, '4-inch double-end slicker, part 

ing sand duster, draw spike, brass gate cutter, swab-pot 

and swab, 16-inch mesh sieve, pair of rammers, soft 

brush, 2-foot straight edge, short-handled fire shovel, 


and 7-inch bellows for each two students, @ $9 per set, 216.00 
Total cost of equipment $451.00 


Double crucible furnace 100.00 


Cupola 500.00 


Maintenance.— lf white metal or lead is used these materials 


can be remelted and used. Molding and core sand must be pro 


vided, but can be reused, thus making the cost per pupil de 
pendent upon the amount of waste and the cost of running the 
fire for the furnace. When lead or white metal is used and 
remelted this cost may come to perhaps 20 cents per pupil. If 
a cupola is used the expense per pupil, exclusive of depreciation, 
may reach as high as $1.20. 

Ten per cent loss and depreciation of equipment, $45.10, or 
$105.10 on a cupola plant. 


FORGE SHorp Work is also best located in a well-lighted room 
on the ground floor. A typical equipment for a class of 24 
students is as follows: 
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Forge Shop, Overhead Exhaust Piping, Pratt Institute, 
Brooklyn, N. Y. 








re Shop, All Piping Underground, Stont M. T. School, 
Menomonie, Wis. 
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Pressure and exhaust fans, with shafting, etc. $450.00 
Piping, etc. (estimated ) 300.00 
Hand drill 20.00 
Bench vise 

Swage block 

Bar shear 

blacksmith vises 


forges, with water and coal hoxes 


anvils 216.00 
24 tool stands 24.00 
24 sets of tools (as follows) 1'4-pound hammer, hot 

chisel, one each; 34-inch and %-inch top and bottom 

swages, 5¢-inch top and bottom fuller, poker, ™%4-inch 

top and bottom fuller for each eight students, pair of 
14-inch, 
¥g-inch and ¥%4-inch, tool tongs, fire shovel, rake, 12- 


pick-up tongs, pair each of ™%-inch, %-inch, 


inch steel square, pair of 6-inch calipers, pair of 6- 
inch dividers for each six students, centre punch, % 
inch and %-inch punch, %-inch and %S%-inch bolt 
heading tool. set hammer for each three students, 
flatter for each three students, sledge for each four 
students, and cold chisel for each eight students. 


a $11.00 per set 264.00 


Total cost for equipment 


The piping is a very variable item, depending upon the situa- 
tion of the forges in relation to the fans. In the case of a single- 
story room being used, it is thoroughly practical to arrange the 
exhaust flue for direct discharge through the roof without the 
use of an exhaust fan. In a number of cases the pressure piping 
has been laid below the floor of the forge room and in some in- 
stances the exhaust piping has been similarly disposed of. 


Maintenance. — The cost of Cumberland coal, Norway iron, 
tool steel, and sheet iron, used in typical courses, appears from a 
number of returns to be in the neighborhood of $2.00 per pupil. 

Ten per cent loss and depreciation of equipment, $149.61. 


Bibliography.— There are a number of trade works on forging and foundry 
practice that are not given below, but which would be of interest and use to 
teachers in this line. The references here given are only to distinctively manual 
training books. 

4: 46-48, 30: 255-309, 43, 96: 112-123, 108, 109: 175-239, 122: 242-275. 
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shows a forge shop fitted with the overhead system 
of exhaust, and Fig. 12 a shop fitted with the underground 
system. 


MacHINE SHorp.— The most advanced work in manual train- 
ing is that of the machine shop, often given in the last vear of 
the high school course. The equipment is the most expensive 
used in the manual training school. Power, either electric or 
steam, must be provided. The course generally consists of bench- 
work in chipping and filing, and of machine work. The equip- 
ment for each will be considered separately. 


wr bench work for class of twenty-four students 


For each student 


square file, 6-inch 
Flat bastard file, 12-inch 
Hand second-cut file, 12-inch 
“ 7 3-inch 
Smooth file, 7-inch 


Half-round bastard file, 1o-inch 


second-cut file, 5-inch 
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Pillar file, 6-inch 
Taper saw file, 6-inch 
1-pound hammer 

File card ° 
j-inch spring dividers 
3-inch steel scale 

4- ~ = square 
Centre punch 

Scriber 

Cold chisel 

Cape “ 

Round-nose chisel 
Pair of copper vise jaws 


Total for individual equipment $12.56 
Benches, with drawers, for 24 pupils (estimated ) $192.00 


24 individual equipments 301.44 


Total equipment for bench work $506.00 


The equipment for machine shop work varies greatly in dif- 
ferent schools. There is little question but that a very large 
amount of money has been unnecessarily expended for such 
equipments in manual training schools mainly from the fact that 
some traditional precedent has been followed and much larger 
and more expensive tools installed than are needed or indeed 
adapted to the natural possibilities of this work. The following 
tools represent something like the fundamental necessities for 
such an equipment. The prices quoted are those prevailing at 
the present writing and are subject to fluctuation. 


6 engine lathes, 10-inch swing, 4-foot bed, friction counter 
shaft, rise and fall rest, @ $118.00 $708.00 
3 6-inch Sweetland combination chucks (with reversible 
jaws), @ $13.00 
16-inch x 16-inch x 3-foot planer, with Newell vise 
12-inch drill press, with capacity to drill 1'%4-inch hole 
automatic feed 118.00 
10-inch x 4-foot speed lathe 45.00 


Grindstone and trough, with turning device $25.00 to &5.00 


$1,528.00 


Such an equipment would provide a separate tool for eight 


or even nine workers. It is possible to give the instruction upon 
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these tools in conjunction with the less expensive bench work by 
placing a portion of the class at the tools while the others are 
working at the bench and rotating until all have had both tool 
and bench experience. Such an arrangement, however, gives but 
limited opportunity for the machine tool 
number of such tools is desirable if the 
size. The above set of tools, with the 
stone, may be multiplied to the extent 


instruction and a larger 
classes are of the usual 
exception of the grind- 
of providing individual 
tools for the class, or some of the following tools, which are 
arranged perhaps in the order of desirability, may be added. 


14-inch engine lathe, 6-foot bed, friction countershaft, taper 

attachment 310.00 
12-inch combination chuck, reversible jaws 
No. 2 Browne & Sharpe universal milling machine 
No. 1 sensitive drill press 


No. 2 B. & S. tool grinder, with cutter grinding attachment, 


Shaper 


Lathe tools for each student 
Diamond point tool 
Round nose 
Side 
Parting 
Chread 
Centre punch 
Pair of 4-inch spring calipers 
Pair of 4-inch inside calipers 
6-inch steel scale 
Centre gauge 
Lathe dog, %, ¥%4, I, 


5.41 

In addition to the above items, machine shop equipments com- 
prise numerous small tools, almost too many to consider in detail, 
and varying in quantity and kind. The following is a quite com- 
plete working list for a class of 24: 


Morse twist drills: 1 set Nos. 1 to 60; I set inch to } inch; 


j inch, ¢} inch, }} inch, 
inch, } inch, and inch ; 2 each, ,', inch, 


1 each, inch, “. inch, }% inch, 


, inch, #} inch, 
and inch; Nos. 1, 17, 20, 36 and 46; 6 each, , inch and 


| inch, Nos. 6,16, 24, 25, 29, 31, 33 and 43; 12 each, } inch, 


“. inch, and } inch; 24 of ,', inch, and 12 


, inch centre 
drills 
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Reamers: chucking, '4 inch to 1 inch by 16ths.; centre, 
-¥44 inch; hand reamers, % inch to 1 inch by 16ths 


+ 


> 
Morse taper, Nos. 1 and 2; Morse taper roughing 


2 each of Nos. 1 and 2 
Mandrels, '4 inch to 1 inch 
2 drill gauges 
3 scratch gauges, 5 inches, grad 
Inside lock-joint 6-inch calipers 
Outside zs ts PF 
2 universal bevels, 3 inches 
Depth gauge, 4 inches 
Double square, with bevel blade. 4 inches 
Level, 12 inches 
2 hack-saw frames, 8 inches 
3 surface gauges, 8 inches 
5 No. 19 micrometer calipers. with friction attachment 
7O 
No. 30 micrometer caliper, with friction attachment 
Vernier caliper, 6 inches, eng 
12-inch bevelled steel straight edge 
steel rule, No. 1, grad 
steel rule, No 4 grad 
hardened steel try-squar 
4-inch key seat rule 
Test indicator 
Surface plate. 14 inches x 18 inches 
7g-inch exterior and interior cyl. gauge 
2 ball peen hammers, 12 ounces 
—— ¥ 4s 6 
2 small riveting hammers 
Steel figures. inch, inch, and '4 inch 
alphabet, inch 
Soldering set 
50-inch tape 
6 knurl handles 
1 dozen assorted knurls 
Goodell breast drill, No. 6 
we hand “ oY a ; 
Coes’ wrenches, one 6 inches; three 8 inches and 12 inches 
4 rawhide mallets, No. 2 
Babbit hammer 
2 steel screw clamps, No. 6 
2 clamp dogs, No. 1, 6 of No. 2, and 2 of No 3 
Hand taps, 1 set 44 inch to % inch 
Machine screw taps, one 14 x 24, three each 3 x 48, 10 x 32, 
and 12x 24, and two each 6x 32, 8x 32, 10x 24, and 
14 X 20 
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Machine screw dies, one each 3x 48, 10x 32, 12x 24, and 

14 x 36; and two each 4x 36, 6x 32, 8 x 32, 10 x 24, and 

I4 x 20 2.80 
Round dic No. 0B 9.00 
Adj. round dies, No. 2, % inch to % inch 4.00 
Nichols’ tap wrenches, Nos. 00, 0, I, and 2 4.75 


small tools $276.84 
$ 


bench work 5006.00 
tools for cli f 24 

$4.500 to $5,000.00 

and shafting 450.00 

tools 129.84 

270.54 


tal equipment for class of $6, 362.68 


Dressmaking Room, Pratt Institute High School, Brooklyn, N. Y. 


Maintenance The average cost per pupil for material, based upon 
returns from several typical schools, is $2.00 to $4.50 

lo this must be added the proportionate part of a 10 per cent. equip- 
ment depreciation dependent on the number using the shop. 


Bibliegraphy.— The same remarks hold here as given under the “ Forging” 
bibliography above. 
4: parts, 30: 215-258, 96: 124-145, 109: I-175. 
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DRESSMAKING. — Sewing in the earlier grades has been con- 
sidered on page 8. The equipment for the higher grade work 
varies but little from that given for the lower grade work, and 
the cost of maintenace averages the same. In the high school 
the equipment requires special rooms. 

The work of the high school usually consists in the drafting 
and making of garments. 


I. Comprehensive equipment. 


Equipment for class of fifteen girls 

(1) Drafting and Dressmaking room: 
8 tables $60.00 
Mirror : 20.00 
Pedestal 6.50 
Screen 5 8.00 
I gas stove, 3 burners 5.00 
Connections to stove 2.00 
8 irons—4 heavy and 4 long narrow 2.00 
Wardrobe ; 40.00 
15 chairs . , , 30.00 
15 high stools 
Clothes tree 
5 sewing machines 

4 ironing boards 

Board for curved seams 

15 boxes for materials 

Paper roll holder 

18 yard sticks 

18 tape measures 

18 scissors 5.23 
3 bust forms 1.50 
2 skirt Bi 6.00 

$338.31 to $483.31 

(2) Sewing room —to accommodate 30 pupils: 
Roll front case for materials for 90 pupils 50.00 
Tables to accommodate 30 pupils . $30 to 80.00 
30 chairs 60 00 
30 footstools . 60.00 
36 boxes (6 large and 30 small) 4.20 
Demonstration frame , 2.00 


$206.20 to $256.20 
$544.51 to $749.51 


Total cost of equipment I. 
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Il. Cheaper equipment for 15 in dressmaking and 30 in sewing 
Dressmaking and sewing room combined: 
8 tables, 5-foot kitchen $22.56 
(An even less expensive table arrangement 
may be obtained of boards supported on saw- 
horses, when the two kinds of work are prac- 
ticed in the same room. A convenient plan for 
the dressmaking tables is to have these hinged 
to the wall, so as to drop down when not in 
use. ) 
30 chairs @ $7.50 per doz 
I stove (3 burners) and tubing 
6 irons 
4 ironing boards 
Wardrobe $5.00 1 
Mirror 12.00 
4 sewing machines $120.00 220.00 
Screen 3-00 


18 yard-sticks 4.28 


33 scissors (3 of “m buttonhole) 9.40 


6 large boxes @ . 2.10 


30 small = a 


Total cost of equipment IT 


Vaintenance Average cost of maintenance for the work 


high school, if the pupils furnish their own garment matertals, is 


twelve cents per pupil 


Bibliocvaphy.—2, §, 6, 11, 15, 16, 20, 21, 23, 24, 25, 38, 39, 50, 51, 52, 
70, 71, 72, 73, 81, 93: parts, 104, 115, 116, 128, 131, 142, 153. 


COOKING is very often taught in the seventh and eighth grades 
or both and in the high school. A specially equipped room and 
a special teacher are required. 

Equipment. — In laying out a cooking equipment provision 
should be made for a kitchen equipment, a dining-room equipment 
and a store room. 


Kitchen Equipment 


The tables used for coc king should be from 30 in. to 33/2 in. 
height according to height of pupils and should provide 
in. to 33 in. width for each pupil according to size. The tables 

may be arranged in the laboratory in the form of a continuous 
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horseshoe, in parallel lines or as single tables. (Figs. 15 to 20, 
inclusive.) Shelves, drawers and cupboards are provided in the 
body of the tables for the storage of utensils and materials. 

The materials used for covering the tops are various, in- 
cluding wood, plain and metal-covered, slate, marble, and tile. Of 
these, unglazed, vitrified white tile laid over asphalted paper and 
bound at the table edge by a metal strip is perhaps the best, al- 
though somewhat expensive. 

Arrangements for individual cooking either in the form of 
single or double-burner gas stoves or stands with Bunsen burners 
are provided where not prohibited on account of cost. When gas 
is not available, a reliable single-burner oil stove may be used for 
each pupil. 
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Fig. 15. Plan showing Horseshoe Arrange- Fig. 19. Plan showing Group 
ment of Cooking Tables. Arrangement of Cooking 


Tables. 


Table for fifteen pupils, with drawers for provisions and ma- 
terials; cupboard, closed with roll-front, sliding board, 
and tiled top made of quartered-oak, about 

Table for fifteen pupils, with one drawer for each pupil, made 
of Georgia pine, white pine or stained whitewood, from 
$150 to 

Kitchen tables may be used where funds are extremely lim- 
ited, but are not advisable, about ; . 

Individual stove equipment for tables. $25.00 to 

Coal or gas ranges . : j 14.00 to 





aboratory, Horseshoe Arrangement, High School, 


Hartford, Ct. 




















Plan of Continuous Cooking Table. 
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Utensils 


Che prices quoted are subject to a considerable discount in purchas 
ing by the dozen 
Two for each pupil 
Bowl, 1 pint, earthen or granite 
Teaspoon, nickel or aluminum 
Towel, 1 yard long, crash 


One for each pupil 


Baking-dish, 1 quart, earthen or granite 

Bowl, 4-quart, earthen or granite 

Bread-board, small, wood 

Dish-cloth or mop 

Egg-beater. medium, wire or iron 

Frying-pan, small, iron 

Kitchen-fork, steel, wood handle 
knife, 

Mat, 8 inches square, linoleum 

Pepper-shaker, glass 

Plate, granite or tin 

Salt-shaker, glass 

Salt-spoon, bone 

Saucepan, with cover, I pint, granite 

Vablespoon, nickel or aluminum 

Vegetable brush, small, wood back 

Vegetable knife, steel, wood handle 

Measuring-cup, pint, block tin 


One f wh two pupils 
Biscuit-cutter, block tin 
Bread-pan, medium, block tin 
Colander, medium, block tin 
Double boiler, 1 or ™% pint, block tin or granite 
Flour dredger, block tin 
sifter (revolving handle), block tin 
Grater, medium, block tin 
Nutmeg grater, block tin 
Potato-masher, wire, wood handle 
Rolling pin, wood 
Scrubbing brush, large, wood 
Skimmer, small, block tin 
Strainer, medium, block tin 
Teapot, 1 pint, earthen (Japanese) 
Thermometer 
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yr. 15. Detail of Fig. 17 


Laboratory with Group Tables, Manual Training Iligh School, 


Indianapolis, Ind 
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Three or four for class of twelve 
Apple-corer, block tin 
Chopping-knife, steel 
tray, wood 
Coffee-pot, 1 quart, granite or tin 
Japanned tray, medium 
Mixing spoon, large, wood 
Muffin pan, 12 in a pan, block tin 
Pitcher, 1, 2, and 3 quarts, earthen 


Two for 
Cake pan, medium, block tin 
Double boiler, 3 pints, granite 
Griddle, medium, soapstone 
Griddle cake turner, iron 
Kettle. 6 quarts, granite 
Lemon squeezer, glass 
Saucepan, 2 quarts, granite 
Strainer, 3 pints, block tin 


loaster, wire 


feo Pe 
furclee 


Bread knife 

Can opener 

Coffee mill 

Corkscrew 

Egg beater (Dover). large, iron 

Fruit jars. 1 dozen, 1 quart, glass 
ae fe I pint, 

Frying-kettle, large, iron 

Funnel, medium, block tin 

Ice-cream freezer (Packer's standard), 3 quarts 

Jelly glasses, 1 dozen 

Knife sharpener 

Larding needle 


Measure, 1 quart, block tin 


I pint, 

Meat broiler, medium, iron 

* knife 
Pot chain 
Pudding mold, 3 pints, block tin 
Scales, to 10 pounds 
Skimmer, large, tin 
Steamer, medium, block tin 
Tea-kettle, large, iron, granite, or aluminum 
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Utensils for housework 


Blacking brush $ 0 


Broom ae 
Cheese-cloth duster 10 
Dust brush 10 
Dust pan 15 
Floor brush 75 
Lamp cloths 10 
Mop 23 
Pail, indurated fibre 27 
Scrubbing brush 24 
Whisk broom 
Window cloths, et 10 
$2.4 
Store Room Equipment 
Bread cloths $ 
6 crocks rge, earthen 2.40 
6 mediun “ 2.00 


Ice bag \ 1, duc 5 
7 < ‘ < ¥ @ilasses \ t] COVE s 30 
© 2-quart Mason irs for coffes ¢ glass 20 
Strainers, 5 vards, cheese-cloth 25 
1 yard, flannel 20 
Cupboards, for provisions, utensils, and dishes $20.00 to 50.00 
Refrigerator, medium size, to fit available space $15.00 t 0.00 
$43.00 to $78.60 
> 
Dua ng Room Equipment 

La flannel cloth 
1 dining-table and 6 chairs $20.00 to 32.0 
2 tablecloths and napkins 10.00 

} tech ' - ting tah] +) > Ts) TT " ne 

Enough dishes for setting table and serving a simple meal 10.00 


(It is advisable to buy dishes that come in “ open stock,” 
for if any are broken, they can be easily replaced. If setting 
of the table is not taught, a few dishes for the pupils will 
answer the purpose; say, for each, a cup, saucer, and plate; 
and 4 vegetable dishes, 2 bread plates, and 2 platters.) 
Knives, forks, spoons, glasses, etc 20.00 


2.00 


$60.00 to 


thi 
“JI 


(If a sideboard is added, the cost would be about $28.00 


additional. ) 





44 Teachers College Record | 366 


Summary of cost of equipment to accommodate twelve pupils at a time 
Kitchen equipment 
lables with cupboards, etc., stools, stoves, range, and 
sink . $550.00 to $650.00 
Utensils (as per detailed statement ) ; 85.87 
Store room equipment $43.60 to 78.60 
Dining room equipment. $60.00 to 72.00 


Total cost of equipment $739.47 to $886.47 


Maintenance. — In reports received but few estimates of the 
cost of maintenance for cooking lessons were given. Toledo, O., 
and Binghamton, N. Y., each gave the cost per pupil at 75 cts.; 
Cleveland, O., at 25 cts., and Indianapolis, Ind., places the figures 
at $2.36, but adds, * The average per capita for the cooking lab 
oratory given above includes the cost of coal, ice, and laundry 
Deducting these, the cost of food material per pupil per lesson 
was two cents and nine mills.” The report from the Adams 
Cooking School (a centre for nine schools in seventh and eighth 
grade cooking) in Minneapolis, shows an enrollment of 337 


pupils, and the cost of material for the year as follows: 


Groceries $107.03 
Meat 18.71 
Milk 17-45 


Utensils, towels, soap, etc 15.33 


Potal $158.52 

320 lessons were given at an average cost of 491% cents per 
class lesson, or $0.147 per pupil per lesson. Cost per pupil per 
year, 47 cents. At the Madison Cooking School (a centre for 


ight schools) the enrollment was 302 and the cost of supplies 


e 
$105.13, making the cost per pupil 35 cents. 


Bibliography.- 4: 7-8, 35, 62, QO, 110, III, 149, 150, I51: parts, 154: 
parts. 


LAuNbRY. — Few schools have a laundry equipment. The 
cost of equipping and maintaining a laundry in connection with 
school work is here given in order that the subject of this paper 
may be covered as fully as possible. 
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The work may be given in the same room as that used by 
the class in cooking or a separate room may be fitted up. In the 
latter case stationary tubs may be used in place of the portable 
ones. To these must also be added a laundry stove, water-heating 
arrangement, and suitable plumbing. In the former case there 
should be a large closet provided for the storage of tubs, etc. 
About the walls of this closet there should be shelves for the work 
of the class. The following estimate is based on the plan of hav- 
ing the laundry work done under conditions involving a minimum 
expenditure of space and money: 











Fig. 21. Laundry Equipment. 


Equipment for class of eight pupils 
Large fibre tub 
Double boiler, for starch 
Teakettle 
12 small fibre tubs 
Small fibre pail 


Granite soap cooker 


Yellow earthenware bowl, 1 quart 


2 quarts 
4 “ 

8 yellow earthenware bowls, 1 quart 

2 tin measuring cups 

18) tablespoons 

6 teaspoons 

Knife 

Wooden spoon 
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100 feet of clothes line 
Clothes pins 
Towel roller 
Skirt board covers 
10 yards unbleached cotton cloth 
4 “ cotton felting, 54 inches 
1 yard white flannel 
Safety pins 
3 roller towels (7% yards linen toweling ) 
Dish pan, 14 quarts 
Universal wringer, large 
2 universal wringers, small 
Tin dipper 
Oval clothes basket 
boiler 
6 4-foot benches 
8 4%-foot skirt boards, with adjustable supports 
8 small wash-boards, two-thirds usual size 
2 clothes-horses (4 feet high, 4 folds ) 
Fringe brush 
3 soft brushes 
3 whisk brooms, for sprinkling 
4 flat irons, 7 pounds 


5 


4 
3 


(Cheaper irons may be had at 4 cents per pound.) 
8 l roy polishers 
8 iron stands 


— ie holders (asbestos) 


Total cost of equipment 


Vaintenance 


3 dozen Ivory soap 
Starch 

Bluing 

SJeeswax 

Borax 

Ammonia 

White vine vinegar 
Salt 


Total cost of maintenance 


Cost per pupil, 37% cents. 


Bibliography. — 18, 66, 92, 111: parts, 152: 287-314, 401-407. 

















Fig. 22 Mechanical Drawing Room, showing adjustable tables, 


High School, Hartford, Ct. 








Fig. 23. Mechanical Drawing Room, showing table with drawers, 


Pratt Institute, Brooklyn, N. Y. 
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MECHANICAL DRAWING may begin in the seventh grade and 
may continue through the high school course. In the seventh 
and eighth grades it may be made part of the regular shop 
course. On page 18 a drawing kit is given as a part of the 
bench equipment to meet this condition. 

In the high school a separate room is required, for which the 
following is a typical equipment. 


24 adjustable drawing stands, @ $8.00 $192.00 
24 drawing boards, @ 72 cents . 17.28 
24 stools, @ 75 cents 18.00 


Locker and drawing-board case 100.00 


Case for the storage of drawings, etc. 100.00 
Blackboard 10.00 
Various drawing models 50.00 


Total cost of equipment $487.28 


[f instruments are furnished by the school an additional 
amount of about $4 per pupil should be added. 

Maintenance. — Instruments, pencils and erasers to be fur- 
nished by the pupils. A good quality of drawing paper costs one 
cent a sheet, I1 in. x 15 in. Allowing for waste, this brings the 
cost per pupil to between 50 cts. and 75 cts. An average from the 
reports received gives 63 cts. per pupil as the cost for mechanical 
drawing. 

Bibliography 
Anthony, Gardner C., Text-book of Mechanical Drawing 
Cross, Anson K., Mechanical Drawing. 
Edminster, C. Franklin, Architectural Drawing. 
Jackson, Charles F., Mechanical Drawing. 
Jacoby, Henry S., A Text-book on Plain Lettering 
MacCord, Charles W., Mechanical Drawing. 
Rouillion, Louis, Course in Mechanical Drawing. 
Thorne, William H., Course in Mechanical Drawing. 
Tracy, J. C., /ntroductory Course in Mechanical Drawing. 


Room accommodations for high school manual training with 
its requirement of special shops and laboratories is of course an ex- 
tremely important element of expense. Such accommodations gen- 
erally assume one of three typical forms: a separate building es- 
pecially designed for shop purposes and containing no recitation 
rooms located within easily accessible distance from the main 
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Fig. 24. Kindge Manual Training School, Cambridge, Mass. 
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building; a building especially designed for a manual training 


school and containing recitation rooms as well as shops, the latter 
so disposed (generally in wings) as to secure the greatest amount 
of light and at the same time to minimize the effect of noise; and 
finally a building in which the shops occupy such space in the 
general plan as is most expedient and convenient without special 
regard to isolation. 

Floor plans and views showing examples of each of these 
tvpes are illustrated in Figs. 24 to 30, inclusive. 
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Fig. 28. Plan of Manual Training High School, Kansas City, Mo. 
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Fig. 30. Plan of Mechanic Arts High School, Boston, Mass 
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than other systems attempt. 
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The Rand-McNally Geographies have 
been revised by Professor CHARLES R. 
Dryer, of the Indiana State Normal 
School. There are ninety pages of new 
matter, many new maps and illustrations 


and a special section on “ The Industries | 


of the United States.” 
Why not examine them! 


THE HOLTON PRIMER 


By M. ADELAIDE HOLTON, 
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Minneapolis, Minn. 
Cloth, 112 pages. For Introduction, 25 cents. 


This is the first book in the famous 
“Lights to Literature” Series of Read- 


| ers. 








Readers 


For nearly a year we have been using 
your “Lights to Literature Readers.” 
The good opinion I formed of them at 
the outset has been strengthened month 
by month. At first our teachers were 


- 


1901 GEOGRAPHIES | Lights to Literature 


) 


afraid that the books were “ too hard for || 


the grade,” but this fear has now entirely 
disappeared. 


The selections are so at- | 
| tractive and have so strong an inherent 
| interest that the children are led to attack 


all difficulties bravely and to conquer | 


them easily. Our teachers are now 
unanimous in praising the series. 


WM. M. LAWRENCE, 
Principal 
The Ray School, Chicago, April 5, 1901 
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